1. Introduction {#sec0005}
===============

Initiation of chemotherapy is difficult in patients with poor performance status (PS), advanced metastatic lesion, and unresectable colon cancer, and best supportive care (BSC) is the standard treatment of choice in these patients. However, advancements in anti-cancer drugs have been remarkable, and several case reports have demonstrated that if anti-cancer drugs are properly selected and complications are prevented, chemotherapeutic drugs may have substantial effects \[[@bib0005]\].

This is a report of a patient with many adverse factors: old age, advanced unresectable colon cancer with poor PS, and advanced liver metastases.

The work in this case has been reported in line with the SCARE criteria \[[@bib0010]\].

2. Presentation of case {#sec0010}
=======================

An 80-year-old man presented with complaints of general malaise, loss of appetite, and weight loss. A full physical examination revealed occlusive cancer of the descending colon with liver metastasis. Two hospitals recommended BSC. However, the patient had a strong desire to undergo anti-cancer treatment.

Upon admission, he weighed 47.9 kg, had a height of 170 cm, and had an Eastern Cooperative Oncology Group (ECOG) PS 3. The alkaline phosphatase (937 U/L), lactate dehydrogenase (1190 U/L), and γ-glutamyltransferase (494 U/L) levels were so elevated. Carcinoembryonic antigen (921 ng/mL) and CA19-9 (32,963 U/mL) tumor markers were also elevated.

Abdominal contrast-enhanced computed tomography scan revealed advanced descending colon cancer and swelling of the paracolic lymph nodes. Numerous masses in the liver were found. No peritoneal seeding was observed ([Fig. 1](#fig0005){ref-type="fig"}). Colonoscopy revealed circumferential type 2 lesions in the descending colon. Histopathological examination of the biopsy sample revealed highly-to-moderately differentiated wild-type KRAS adenocarcinoma.Fig. 1The occlusion of the descending colon improved, and no malignant findings were observed in the biopsy. CT scan also showed marked decrease in lesions, particularly, liver metastasis.Fig. 1

Upon admission, after instituting fasting and parenteral nutrition and confirming improved large intestine obstruction symptoms, mFOLFOX6 + Pmab were administered. mFOLFOX6 (80% dose) was started 7 days later and mFOLFOX6(80% dose) + Pmab (100% dose) at 21 days. The treatment led to decreased tumor marker levels and enabled the patient to resume oral intake after five cycles completed. A follow-up computed tomography scan and colonoscopy performed 192 days after examination confirmed near CR (per Response Evaluation Criteria in Solid Tumors criteria). At 2 years and 8 months after the examination, he completed a total of 35 cycles and maintained the near CR status. The patient also developed mild cholangitis during that period, which was treated with antibiotics. Furthermore, a central venous port infection was observed; hence, the port was changed. No other serious adverse events were observed. The use of mFOLFOX6 + Pmab in this patient led to near CR that has been maintained without surgical treatment at the time of writing this report at 32 weeks after treatment ([Fig. 2](#fig0010){ref-type="fig"}).Fig. 2Clinical course.Fig. 2

3. Discussion {#sec0015}
=============

According to the National Comprehensive Cancer Network guidelines, anti-cancer drugs selected for advanced, unresectable, and recurrent colorectal cancer can differ based on the indication for intensive therapy \[[@bib0015]\]. In general, BSC is the recommended option for elderly patients with advanced unresectable colon cancer who have risk factors, poor PS, and multiple distant metastases. Sargent et al. \[[@bib0020]\]. analyzed the actual PS and the results of first-line treatment against metastatic colorectal cancer and described the need for new approaches due to a significantly lower progression-free survival, overall survival (OS), and success rates in patients with PS 2 cancer compared to those with PS 0 or PS 1. They also reported high rates of adverse events and 60-day mortality among patients with grade 3 or higher.

PubMed was searched using the following keywords: 'metastatic colon cancer,' 'elderly', 'poor performance status', and 'liver dysfunction', which yielded a total of four case reports on elderly patients (age \>65 years) with advanced colorectal cancer with liver metastasis and underwent chemotherapy with a PS of 2 or higher ([Table 1](#tbl0005){ref-type="table"}) \[[@bib0025], [@bib0030], [@bib0035], [@bib0040]\].Table 1Literature review.Table 1Patient 1Patient 2Patient 3Patient 4Present caseAge (years), sex72, M71, F74, F67, F80, MECOG performance status33323Cancer siteSigmoid colonSigmoid colonAscending colonAscending colonDescending colonPathologyAdenocarcinomaAdenocarcinomaNeuroendocrine carcinoma--AdenocarcinomaMetastatic siteLiverLiverLiverLiverLiverPrior chemotherapyCmab\
Cmab + FOLFOXHAI of 5-FU\
mFOLFOX + BevCisplatin/IrinotecanIrinotecan + CmabmFOLFOX6\
mFOLFOX6 + PmabReason for choice of chemotherapyAbsence of\
liver disorderImprovement of PS\
with topical therapyPoor PSPoor PSPoor PS\
Absence of liver disorderTotal bilirubin (mg/dL)6.20.41.1--0.9Aspartate transaminase (U/L)2585179--86Alanine transaminase (U/L)982228--75Alkaline phosphatase (IU/L)2,0851,0281,679--937KRAS statusWild----WildWildCEA (ng/mL)894.91,408.8--976.4921Drop in bilirubin levelYes------NoDrop in CEA levelYes----YesYesMaximal toxicity, gradeSkin toxicity, G2Hand-foot syndrome, G3Neutropenia, G3Diarrhea, G2Rash, G1Survival (months)18.029.08.08.032.0[^1][^2][^3]

In one of the four cases, systematic therapy performed after hepatic arterial infusion resulted in improved liver function. In that case, the primary lesion was resected first; however, his PS became poor in the postoperative period. In two of the four cases, cetuximab was used (in combination), while the amount of cisplatin/irinotecan was reduced by 50% in one of the four cases, which was a case of primary small cell carcinoma in the large intestine.

This is the first case in which an elderly patient with poor PS and advanced unresectable colorectal cancer was treated with combination chemotherapy of Pmab. Chan et al. \[[@bib0045]\] studied 1013 young (\<70 years) and elderly (≥70 years) patients with metastatic colon cancer with PS 0--1 administered with systemic therapy. The results of their analysis showed no significant difference in OS durations between the young and elderly.

Additionally, Naeim et al. \[[@bib0005]\] analyzed the combined use of capecitabine and bevacizumab treatment in frail (ECOG PS 2) or elderly patients with ECOG PS 1, and several patients with PS 2 achieved an overall response rate equivalent to those treated with fluorouracil (5-FU) + bevacizumab. This result also suggests the potential efficacy of using chemotherapy in elderly patients with poor PS.

Moreover, Fleming et al. \[[@bib0050]\] showed that combined therapy using a continuous infusion of 5-FU and leucovorin could be safely performed even in patients with jaundice, and liver function is also thought to not affect the pharmacokinetics of oxaliplatin. Moreover, the NCCN guidelines \[[@bib0015]\] recommend single administration of Pmab as the first-line treatment in patients with poor general condition; however, no studies on the onset of serious liver dysfunction were conducted based on this recommendation \[[@bib0055]\], leading to a conclusion that single administration of Pmab could also be a treatment option in patients who cannot be administered with other standard treatments due to liver dysfunction.

When planning the treatment for the present patient, the following information was considered. Based on the reports by Chan et al. \[[@bib0045]\], the systematic chemotherapy was expected to extend the OS in elderly patients. Naeim et al.'s \[[@bib0005]\] report suggested that performing systematic chemotherapy, even in cases of poor PS, may improve the OS and overall response rate. Fleming et al. \[[@bib0050]\] and Van Cutsem et al. \[[@bib0055]\] indicated that oxaliplatin, Pmab, or combined treatment of continuous 5-FU infusion and leucovorin can be used, even in patients with impaired liver function. For the initial administration, the dosage of mFOLFOX6 (80% dose) was reduced and the absence of major adverse events was confirmed. Then, we began a combined treatment with mFOLFOX6 (80% dose) + Pmab (100% dose). Because the patient progressed with no major side effects, the 35-cycle regimen was continued until his condition worsened to PS 4.

Although reports of using chemotherapy to treat advanced unresectable colorectal cancer in elderly patients or those with poor PS are limited, the information obtained in this case led us to conclude that systemic therapy was an option. Future accumulation of cases that use this therapy will lead to a comparison of the associated results with those of traditional therapies, such as BSC.

4. Conclusion {#sec0020}
=============

We encountered a case of near CR that was maintained long-term after using mFOLFOX6 (80% dose) + Pmab (100% dose) in an elderly patient with poor PS. The advanced unresectable colorectal cancer was accompanied by stricture, and multiple liver metastases were accompanied by elevated hepatobiliary system enzymes. Although BSC would typically have been chosen for this patient, chemotherapy was attempted, and long-term survival without requiring surgery was achieved. This suggests that advances in chemotherapy have made it possible to consider aggressive treatment as an option for severe advanced colorectal cancer that was managed with BSC in the past.
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[^1]: Abbreviations: M, male; F, female; ECOG, Eastern Cooperative Oncology Group; Cmab, cetuximab; HAI, hepatic arterial infusion; Bev, bevacizumab; Pmab, panitumumab; mFOLFOX6, modified 5-FU + leucovorin + oxaliplatin.

[^2]: Decrease in bilirubin or CEA levels represents a 50% decrease in serum total bilirubin or CEA levels. The bar indicates that the measurement is not described in this paper.
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